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l-o >■& sag. 

^^£*3SMt£±te7 a y ?n 
/U* £ LT ±f 57 D •/ 7 ' VUX COX ^ 7 h )V £ f£tSr 

§ ^ 7 o 7^x & im i xmccomm *-r 

I. «$C<7) 7 o -y 7 ) VVX £ £j£-T £ Xf -y T t Srii z_ fz 
n -y 7; vvx££.mt& 7 o >y 7»tiJ§5 1 . 

±127 D -y 7^NVU7^ffi^§ixT^IS^7t^JM^ «t 0 

□ y 7 v WkX ft? >t )V? t £ ffittzgM;. 

[0001] 

[0002] mmmtziiT^hyt? r a ><m%isx 

fa) ^mmmm^xnmtx^t. wm&n 
r-f-u rwms&vib *) . ft ^mmmm-ti i>cox-$> 

4 SMftHJTt ( A S E ) JtW^fflW^i Oft^tfJftWJt 
(S/NJfc) #fflTr$-£<0T\ 4«tA^T{ifEjMSBif 



\,z^x^o^m±^mw,i. «^f>y M^-h^ 

[0003] £3teB£*«#ff^g&«tt£(2. »IB£ 
X\i.VT>7y? 4 7— y 3 y (Re amp 1 i f i c 
ation) t , 5 y7"S4X(± 'J 74* 5 V7" ( R 
etiming)t, WMW&X\& V -f b°y7" ( R 
e shap i ng) tX'hh, £*l&C0«ffi 

fettW-SBStSttseEffifflSSW (SPM) S&fttii 
[0 0 04] 

mcD%ft^z£y)-Knmmiz%tML. mmtzm 

mthJA 7° (OE^-fT") OE^>f 7'C0^-f 

4>ttSTffl^^ixTV^ 0 L*>L.. OE7-f Ttf07-f S 

[000 5] £ti. Wk<F>mr>94 S y^»ffiHI8&i: L 
X. «:ln ( Uf-^A-^^^-b) ^p|gs.V'E 
A («W»JR) ^HS^cO^HS^JfAL^ffittML 

l (t-Hn»?i/-> r) \zawx. m&tmmiznm, 
mzn&Ltzm*fflmm'*<?>y®m&z$zmLx ? n 

-y 7 y t/^ * if4rr 4 7 T t » t ilT ^ 4 . 

[0006] — sr, ^•catw^'C wmt&'kftfj y 

cr>?J Sy7"ttffi§gL LT(i, ^a«KftTlM$ii 

mm<t ucdfb-ld ( rr-f h ) 

[0007] L^L. «*o7^ sy^fiMWcJ:** 
imcDmmzi&Mm&m (wdm) taaffl-rs^. 

[0008] 

{± . ytiE^-co b* -y h P - h ^ ^X»K^fc«c# L3r^ 

[0009] ^mcomcr>mm, wdm (^*^«fj^ 
[ooio] *m>nnmzm<vMmmTcr)wmfrt>w 
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[00 11] 

[ ma £ tgmt & t&><m$k \ ^mmcorn 1 ermm i~ i 

ATJ^ftft k , nwmmzX ^ftftft-fy/ 

[0012] v\";l,x«c7)3tfi^CJo^Tf-^-h-y2/<7) 

^£l&*-tft Z c ifiX% ft OX\ 3fefi^b' >y hi— h 

[0013] 4t£, ^-v-ey^/h^v^Wh^E 
■ftzmtu-f&t.zftoyty j>u?t lxa y^-v-^y 
<mAOTF (fHBie^f-A— /-77W7>f/l^) ^ 

£#»MLTf»6ftfcWD Mfi*Bfc£RliSL"t , 1 o 
«3frI-§-#>£>1fI : *<7>;? o -y ?;sVI^ £— Jg LT±f£-t£ 

dka^ft. 

[0014] *^<7)H2coffl!lffit i ft k . ^fl^£® 
a^ft/L*^§IIf#«$ftft 0 ^Ogiil A:>l£ft 

tzjmmz^-vvytfZi tft j a m^ayBs&iisrit 

mW«^$ixft^J*iKi§7-f;W^t $r<ixr^ft, 

tsm^mi^Lxa*). ntfjyem^z&v&^^-t' 

[0015] *»HfctNvC, j&if&til&k LT(4. ± 
fcIE?iMMK£li#-f r >f A£ffl^ft ; k » 
£ftfc±9^mMfc3fcS/NJt££ft$#ft£k&<3fc 

m^fc^r- t i k ft . 

[0016] *?6HJT1i. iIWt*fiffc!ft-ty 
j^fefcS-frifcibfc, ft^WI^A:>l$ftft^#3fc 
fl-tS: E D F A ( xikt'^A K-77 r -f AJB«# ) W 

[0017] *?gBj<?5^30fflaMtJ:ft k , ^ff-g-Sr^ 
S-f ft tz#><F>i/7. fAifimffi £ ft ft , :«^fAfi, 

^ft-^^eju-rftn i coyey r a >Ms&&b .micoyt 

yrA> <mmSU: 1 OfeiM^ *ifc£fi-?tfA3J $ ft ft 3fe 
4«k . 5t4«a^*^ai73$ft^3tefi-^^fEiM-rftm 
2<03fe7T^fin*&k£fit;iTV">ft <> fttfrlBSfci, * 
%BJ!com 2 cofJM i. ft S£B £ £tf Z k ifiX § ft . 

[0018] *fm<r>%$ <n>mmzx ft t , ^ft-^^ 

a-Tft^^aL^'ffif*$ftft„ -^B«i. KllZti 

fzytm^m 1 ^fi-^#ixm2<o3teff ft# 
#«»k . i emmtfAjiztizmzmmt , $ 



ftftftAND[I]S#k£«,tTUft„ ;M $ y^fl&aJS 
(±, *HBB^2^ffllHti:ftilMSr#tf^k*«T'# 

fto 

[0019] *^e>io^ 5 cofj»= i ft t , Kimzm 

^S^Sfft-T ft*»*«3t(C ? O -y ^/NVPX^tt^? 

ft, ?D7^^V^«^1^ h^MJt^S, X 

h;W i fi£li$ft^^n'y^/N°;i'X(±, anRtoig&ff 
^^*"tft3t7^;u^tc«|&$ft, aGR^« 

* * *-T ft 1SS<0 ^ o y ^ v \VPX tf&j&f ft . 
[0020] *^0fl«m6c7)fflijffit J: ft k . 3tft#S:«l 

H-tft*:#><9§gg#gtJt$ftft. ;«4, ATlfS-t 

-y ^ttffi^k , ^ O v7'WA&mte%tLXimM 

&Ztlfc?ny?JVUXZmteZtlXimnfc& : S:1?t 
TV^ft 0 

[002 1 ] 4M(0flt7<0HB(zJ:« k , 3ftt^-£$fi 

SSr*^ftSa^fI-t^^*^SiJ^fiLTf#^ft^W 
D Mfi-t^ ^ilOTD Mft-^K k m 2 COW D Mff^K 
k fciHIW-**iHit»i: - A7J*°- h&t/a»<?)ffi*4c 
- h **LASj--K- h ttiH l cowd Mm^3b&*«*&§ 
ft*ia«oaj7J^-h*^(iM^ftjS«$rl-rfttS^3t 
flWffi^J^ftft^T^f-r^^^k. 3I2CDWDM 
ft^^SftlffiRtiO^Sfi^S a»co^ P «y ?>VVX 
S:4^-rft^*^P-y^^SSk, 7tr'v;^7V^ 
^«jgC^aj^J^- h {3«S!Sft*Scc0iy P >y 

me^mmiz x zmmzstsz t tret ft . 

[0022] *%)JOff^OHiB(cJ:£ k . Ttff^S:^ 
g-rftfcto<0§£S#ffi«£ftft. P^ftiS 

* *-T ft a»c03tft-^ * ^S^fiJ^fi f# 6 tltz W 
D Mfi#^&|| 1 «D Mft^ k ^ 2 C0WD Mff#3te 

k(^Hg1-ft^HgHk» IS10WDMff-f-3t&B§^SiJ 

^mimiz^m-f&m 1 <^sai» k . 2 cowd Mft^- 

3t*S{tS8k<Oift^* *^-ft«lic^^ n y 
)Stl>fiI^07;^i:, ISacO^n.yiy/^X 
KaficJ* ^4MPM<1#* WD Mff -t^tc^^ft^ 2 

J&sflcO^ 6 coMMlz 1 ft^aSr-irtj'; k ft . 
[0023] 
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[0 0 24] IVi, iPMT 0 N \z°~7^V~P 0 cr>t/6^)UX 
U (z, T) WftyT4'W*&m-&Mfei%x.h. 

zziz^ Ti&eswx tki> t,zm<mmmx'commx'& 

®*L NL = l/ rP 0 ( r ti 3 &#»JB5aR ) KJt^T 

, T 

1 2 



<P NL (z,T) = \U{0,T)\- 



( l d > l nl ) «£cti. s p m ( geffiffls: 

ill) t:J;l.ffiffiy7h* Nt (z, L ) filiTFcDi: o IzM 

[0025] 
CSStl ] 



(1) 



[0026] :,:(:, z eff = (i-exp (-« z ) ] 

[00 27] *-*-Ttf<»,, l i;jJ«TT'-5-£& 

|2 



a|t/(QJt 



37 



'.VA 



[0029] |u(o,T) 1 2 (4b°-^y^y-tffiS 

±fc. gtSB0Kz^<^i5^«U^L NL j5iffl< 
=Sr6 ( rP 0 #:*:£<&S) tti>lz±£<%&„ c\o 

i x , s p m iz x & & -v - 1 v nm i v ^mman» £ 
[0030] mz. m^^wximp smwitti* 

WtZtimitXZ^M&lz^ ft-7^ Nl li#^ 

(Supercont i nuum: SC) hffi^tl&fo 
^MX^f WMrWfSft ( SC3t) fc&S. fflxifft 



t/(0,71 = exp(- 



27V 



[0028] 



(2) 



-^*4fc«>, SC3fr7)#x^.? WM£4Niii:?)A 

ifcfttf) Atj m^J VVX [z ffiMLtz^iVX* ZLWtMf&Tfo 

[003 1] —Mi: LTs m^x-A-#^yry 
(Supe r-Gauss i an) Sf)^^ 
[0032] 
[f&3] 



(3) 



[00 3 3] ^iyr^^zX^hi 
(2) 5U>5\ 




exp 



[0034] 
[»4 3 



(4) 



[00 3 5] Tcb £> . iW7y7> (Gau 

s s i a n ) ;\7kX ( m= 1 ) tCOWCIi, 



5w w = 



T T 1 



[0037] T"#> & o ( 3 ) - ( 5 ) ^£7)«^^H 1 co 
(A)Sy'(B) t^t„ 0 1 CO ( A ) ( B ) Kt3 

wc, m.m±?f^i/Twvx (m= i ) comsz^L 

TfcO . 5S*8(im = 3cOi:ScOX— y\— ^yTW* 
£a)>0££r& i 777ft- T) „ l7y7V 



[0036] 
t»5] 



(5) 



[ 0 0 3 8 ] H 1 CO ( A ) ISCf ( B ) (i, ^Wl^tCS 
ISfefcfl'fc*'*? h/kJ: TWIT'S £ i b £^ LT US . 

mzwrn^MZ. •f^-yco±%^ : xu-T^n^t 
^-y^h^^-ynma/mu^b *m.mx°% s 
&xhz>. cwzbzm^x. mtat:~?jtvmtti& 
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Xm£'?hZb:'fiX'Z&. 

coo39] wh. ftiy&vux*?tt7 t4 'W£&at 

( 0 ) IfiS^^^hMii'^AVK^h 
7 (BSP) &fflVY?Htt>tt£lfe£ > ?-&. 

[0040] .IcOj/tLT. £?E2R (U7>7'J7 

^7UJSt=1Ml2 0 0 0 — 3 44 54-9' (T^l 2^2 
■tdSrSCftfcSHvri. (ATI 



[0043] fiSSits. a>i*%Am®&. c 

te*£4>«93tejg&giU n 2 fc A eff Ji7r4 Afi^&BHB 
H*T4sfcW&3TlBMt£*ft-e , ^i\ todsf 
(M^h^r'fA') cr>mmmtiir = 2. 6W-i 

lijRk m— 1 0 k mJjUi<0S§**«gJS|-Cft-5Jt . i. DM 

Rt!4-4h*:*«r^-v-7 , t«±^43t«)fctt, ( 6 ) ^ 
CtJWC n 2 £*§<-$-£s&*E— F • 7^-/L/f£ (M 
FD) , ftoTA eff £/Js£< LtmKfcSK 

££»-f I) & k' COlffiiififo G e O 2 C9g§JumK# 
2 5~ 3 0 m o I %CO«^-T- 5 X 1 0 " 2 ° m 2 /Wjy_h?) 

*s tt n 2 « hiix us ( sis^ u # ? r -i ^x 

iin 2 — 3. 2X10" ! ¥/W) „ MFDJ/W 

OlSltCJ: O^TIfCfcS. ±iaGe0 2 mj[]7r-<vs'(c 
£^TJtS#T*liA^2. 5~3%gjKtf)*&£fc: N MF 

D~4^mSgotco*>'f#^>ixTv^. z.tih<r$b%.<r> 

t IX '.. 5W-1 km^a±cr>Jz^ 7 krm(D7T 

[0044]^/:, ^fl£#«^£Jt^T+4H*< 
A<7) g V D £ ffiB fclWWCfc & £ k t ti h . £ 

HRfc MFD £-j©C LfcfcfrTA < ^ t 
*liE#*IWRWT*& < 3r 4 . -77, 37g^l< 

A#<&£o fi!->T/ ^/.^il^SfrautMFD 

7 r A >^'\%h Z b l> ^mx$> h „ 
[0 04 5] ?&77i££ J:*/ r = l 5W-ikm 



A—rc^MI^^Stf-fS. fiHT, i»J/£3S# 
?D7 ^^^^ SrS^-r^ £ fc S . 

[0041] spMtzxz>i'v-7°t:mkmzmiZit 

N7r-f^ (DFF) Srfflt^D. f7r^( 

^<^>rm:±%<-t^zt tf^mxb h. d f Fimt 

Zh1fiX°%h« -77, 3t7r^\'o r ll 
[0042] 

(6) 



" 1 tLhcO^^ MftWL i/7 Y7tA K (HNL-DS 

f) ^dcf {ftwmm.7 r j ^) t&&ii,x^*. m 

ifcfs r= 1 5W-ikm-i«7r^ A(£Mr^DSP(C 
Jt^T2. 6/15-1/5. 7SS^$T-[H]t^$ 
*^K"r8g-C*S . ±IE« J: 3 tffl^D S Ftti 1 0 
kmgJKco^$^ST"S).g>*\ ^iOio^^r-f^N'-C' 
{± 1 -2 k mM&cog: § ■CBBkOJ6» J Wt*TS 4 . H 

[0046] 122 fcfcfc&BHfc: «k 4 ^Itom 1 mWMBZ 

l&ffii&bLX^ %7T'i^2tfm^e > tlX^&. ±7t 
-i^2COGVDte/3 2 XfoO, lt7T4 '\2l±mUm 

[0047] tp>mMx s m-t&mmb LxcrMm 

7T4rt2lzAlJ%tl&. %7 r A s*2ft<,Zt5^Xl,Z. 

2 *^aj7i § tuz ftjiftmmi . ^'t^** 4 ' 

A s " c03e^«oijS7-f^^ (BPF) 82tj1ji§LT-?- 

-v - e y /<t)/|n § v ^tomh^m^ta $ . ^ 

[0048] f-r-tfy^/hSi^tJi, 

^7- (0^) (Mi.(i'GV 
Dtili jfcB£fc ) ^ WX<T> b°— 7 ftigcT) X n - 7 V) 

(OSNR) *®.<mm&h<7>X"fo%>cr>x\ zeyfflt* 
BPFI,Zj:*)m£-f&Zb<,Z£*). Ztlhcr>mt<7>J^7 

-sa»» mytttmt. m^mmmzx&osNRcoi&T 

S:K#TI> i k « . , **»C «t 0 , O S 

NR^3X#2rff o^^mRt/7 n -y 7 ■> XCDMltitf 
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[004 9] B P F &<rmmW)*>WL%.ks ' (i, 

&^Zis$s^-y°<r>'\^^m^\£j)mfyvvx i o 

mzLxa<zt^mtLi\ tfz. BPF8<oiia# 
««oisav^ii . <&m t § <ts > wx nffi&xmmz 
m t x maxfe ^xt$<z.ttm&L^. m*m £ « ± . 

[oo5o] i t\ ^BHonts^tt^fpfi-r 

P sCO/\Vl^a>'y3 2 = 1 p sVkm, r = 2 0W"i km 

lWeJSTA^J-J-Sfc-tSi:. L D = 2 5km. L HL = 
0. 0 5kmt^SK, L D >L NL #j£i5:£o. fto 

x . i iriif-^-rfc^«-«4Mft<allN»«liaw-4. 

[00 5 1 ] icOt^^-T— T^<w(±. L = 0. 5km 
CDtZ 1 . 68THz ( 1 3 nm) T"S>&, [s]«£0^ft 
T*P 0 = 2W fcttUf.. 3. 33THz (26nm) t 
tch. 5 — 1 0 p sftfa/VUXlzttLXti, Mi.fi'4 0 
Gb/s ws.<r>imxh ott, 1 Wgjgc9t°-?^°y 

LT £> *^BJi±IISM^T-S> S . 

[ 0 0 5 2 3 03H5*^fcJ:4ISito*25ai9BJB£ 

^□.y^i-rfeS. iCOHJBKBTJi, «ft<0 (H 

x-ii 2 -oco > Mj&&m*itt&%mi&m&-7 4^ 8# 

' Rlf A s " 'T*>S. <roJ;d£^Hi*ttcOBPF£ffl 
fllttOBPFtLtil AWG (TW V'y 

TAgMasfut:? r 4 tw—f-i yymzm^h z. t 

**T'§ 5 . 

[0 0 5 3] 04£fflwc, ^mHzZZW^fti 

^wMiz^xmrntz* 
[ o o 5 4 ] 04 (i^fgHjjfc x zmmcom fyvuxn 
<7mm®t>&&f5Lx&*) . zcommimrs m t* 

fcHft (ASE) HWjfi^{47T>f A^ciSjftjg^ 
£ i*f S t * & . a MX a " T* $ *l I. IMNi* 
^l^H^&S^T'&O, t£-?T3$Jg#'ffii\ f£-5 
T, a Rlf a ' VniZtl&ltfti^ %y r4 'WX*%W 

[00 5 5] b&tfb " T'^£tl& £ 3 IC, 

xco t°- 9 ftmwxn-7±.<7mt> ?tt±(c6#; 
Xttftm^cOA S E t Of- hHW, ft 7 r 4" Agj* 

fci ssffM^tcj: &£>cot"#> o » m^-co&i&t mm 

j£v Hi^TJEv vH?«£#o COT'S) W 



<0*§-£co3£Jgco^»<0 UU t , iSISf*** fc $r 

[00 56] fit, cRVc " T"^$fLl>J: dfc. « 
\z b -df - ^r^»fig^ t % Xh h o . ioid^r 

£<oi>9mtz{m-?&. 

[00 57] tot, ibKW^-v-ro/jN^^fiJc^y' 

^^-TJt^-Srl^^TtX^^ h/l4&fr#>£> B P Ftc J: 

[0 0 5 8] H5ii*^BfltJ;D»til§^-g»^*c 7 )31ja 
s^fl-t^^^ YMznLX ; ^\^zmLXnm:2^ 

crmsffim^z. htix v ^ . 2 o<758»#«tf>ia<9R& 

4 Wl i tf 3f < > H ^ h v T 7 < )V? IZ i -o X I 
YJ^xy 4 )V9{ l zi.~>X t 3-Z-th,tih« <lco*§£\ ft^s'y 

Wjlii^ X *) i>m \ 2 OCOiSj&jf i&JDFal 
»ffiih^tJ;-5Tll4(Ca, a " , b&tXb " "C^S 

s i t ifix-% . 2 -o^m^mco 
Hw<om±m&i l zi.i xcru'c - x^zti&mmmfr 
zmk-t&zttfX'Zh. 

[00 59] 3^>>M h <y7°7 LTti, M^. 

ttz. JtrtVY^X? A)V?b LT(4, 7t4A?" 

tfX't i . 

[0060 ] 05tfeV^Ti4, +'^#i£^)3fi 

mtf.Z yy-yhlz-f^Zb tf^imxfo % o iE?S*ic ( 8 
2 > 0 ) fciftjeLfc*^* Ztf* oXfoh L. ( i 

W^im^Zii. X-A-3yf-f-i-i* (Super 
continuum) t^^fL-S-SJS^OafeX^.^ 

WHc&S ( ico%^(c{iS PMfiftT-=Sr< EftiftM^ 
*3&£Wfc:jr&E-*-S i t ^T# S . 

[0061] m6te*m\iz£&$mcom3mimmt: 

St7n.y^iT'l)S. 4"C^A s $-*-r^A73fi-f- 
*^A S . 5r^-n,^n-y^vNV^ 1 6# 1 »£B£;fx&„ ^ 
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y t A ^2.\,zXh^tLh „ f7r-fA'2flt:fev^lt 

[0062] z commmmiz 4 4 fc , 9 a s vywant 

muz 4 9 3 ? a >y 7 / 1 6 ^=S-Wc7)Si# 

i^?n-y?y\VkX£f#4£fc# : -C£4. 

7C?)m-^fcftfcli&4*§£- (A S *A S . ) T'fcoTt, 
a s . . = A g fc 4 § J; 5 KftHHSiljS? -r /P? 8 oiljeW 
^'P^^i^-t^ZtizX-oX. l>t<Dm^WiM 

n >y ?sV\sXZ$&£.-tZ, Z fc 4 . 
[ 0 0 6 3 ] H7 fi*S&HSc J: 4 

"t4gS 1 «03t7 r -Y KgiMSS 2 0 fc s g£ 1 cr>%y r A A 

20)%,'7T<i'<mim24t$:ffiz.X^Z>. 
[0 0 64] ISl <7)%7T'(s<mm2 0frt>ft*mi 
2 2£«&$ixS3fcfI-Si-ti. ^ftA s <T)A*<i#3t2 6 

*i43fl;t#<i, ifcHA s . co\£1n\m%2 8Xh 

4. 

[00653 %^wm2 2\**$miz£ zmwcoffitftz 

^tsZb tfX' & 4 . J: 0 ^WK{i<XOii 0 T* & . 
[0 0 6 6] A^fi-^t2 6ii, ftiffllt§3 0(c4 Dig 
iBSiuta, *Ji-«»3 2tJ:0Sll&W f *2<O3te<l-f- 
fc#«3ft4 . I? 1 ^ff^{4»ffM^S3 8izAJji* 
*U #fMBfcJ:6*>f 5 y^"fttfj||3 4 *^2<7)jfefi^ 
fc*c?wC?o.y ?/\7^X3 6 £4u£-?"4„ ^ny?/ 1 ? 
3 6 cOifcfti.i A s . f » S . jgffM»§5 3 8^ fit A 

?n-y 3 6t4ftAND0S&4 OfcrA^Sfc^,, 

3KAND0B4 0*^ffi*«-^2 8**ffi^ 

$^4* ?-f 5i-^ttais3 4<i0iutfia2^$^ 

[00 67] zomwmiz 44 fc s *^Wc<fc4Jlffl 
£:M 5>-^ttd{S3 4tjifflLTV^cOT\ StW^ 

ND08&4 OfcL-TNOLM ( 4mm^>V~y° $ 7 



fcli, fi#3K^J#oW «tt? n .y ^y^^t:(6fl:S*i4 
£>T\ fcftm^2 8<9&^(i?n>y:yV\Vl^X3 6^ 

[0068] H7 C^SixSHJt^JBi-rfi. ^-Y S V^" 

mtti^3 4^%m^zximm^mmLx^^^, : $m 
mm^ 8 tewswfc: isfggi&jSffl-ts - fc i>x-§ 

So 

[0069] ^7r-f A'gSff#2 0S.U ; '24c7)#^fc L 
T{±, ^-KcO^U^^T-Y A' ( SMF ) SrfflUS 
itj&fT*, *(?>MtLX\±. 1. 3/zm^4MS[7r>f 
^s'^> i.55m mftwusy byrA;< (dsf) 

s. ftyT4'*mim2 4^(1 ^<fc 

[0070] *56HHS:3gJfrrs tIRLTti, S&SWfc:^ 

-y°*¥t£. 3 * s y> . g v d *mem 
mzx& mzma^sbmm lx a < z t tm t n- ^ m. 

4 fife. 3KV 'J hWE3MA^ix4^tJ)4 0 
[007 1 ] *HBJfc iixff s ^faM^^^f S y^'W* 

[0072] tZ*>X\ mk. KfVvt'ZmL-t&lZ 

3tft^{:^«|-r4 i fc 4 0 ^ d .y ^ Srf^-f 4*j£j&« 
fttHRWt*S. Lj6>L. ZcomLfr&XH, Willz 

wmffimmmizx o ATjft^^fsms^Jis^ix 

4o *co±, Sl^^03t^n-y^$r^-r4tl4. ^ 

a -y ?mimi'—fi)mmifttm ! miz%&. 

{4. «feiS*Sjtit^JL.TAS<^4, ifc, ««H]S§ 

(4fi-^3tc7) ^ hiz{m-t&cox\ xummtn 
mmizM-t 4 fcisv » . 

[0073] 4^5KM^ o -y ^ 

yl^ffitc44fc. «M^rWKMI6Uli<%«. H8 
Sr#BSt-4fc. ^M^o-y^^^cj;4^^ $y 

rmmgscoffifcco-Mtf^ 3 fit ^ 4 0 s^4jg* 

Ai , -. A n W3Kfi^5:jg«^SiJ^*LTf#^^4WD 
Mfl^ (^*cOA7Jft^) (47tr'v/Pf-ru^-9- 
4 2^4oT^*c0^fl-f-^it^ii4« #3tm#{± 
^^5 y^"PS§!4 4 C^§tl4. 9 A 5 
4 4(4. A*3tft^*#^oy^$-«iaj-f4^o-y^ 
tttt«4 8 fc . ttffi £ftfc ^ P -y tRTfAJlftmnifi 
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m&Ztl&ytA VD®8&4 6 fcSr-^-tf. 3tAND[3S£4 

If 5 0 (ci 9ll</ifcft^iiJ^fi£ft. ^f/i/;t 

5o*»twDMit-^e (^m^com^m^-m *n±i7j$ 

ft£, 

[0 0 74] ^co^*S«tcj;|>h. £ftM?n.y?% 
[00 7 5] £C0J: a WDM^fcftS^i5t^'li± 

□ -y ? z t wc* mmMtrnwcDmrnvm 

#$ftTV>S, 

[00 76] i T , *^c0JJlT«0Hifc^J»<?3 g 6<J 
[00 77] -r o a *^BJt'J;l) 

*#TS?n-y?^.x#£j£§ft.s. &tvC\ 
#^*£*ltt^S3fti^^c? n -y ^yNV^^'f*^ 

£ft„ ^D y^^WI^XcOX^.^ h^Jfefii^^-^tLl.. 

£ I. Wb.<r>? o -y ?y £ ft. S . 

[0079] mm<mmz.\m\^tzwm£fok*L tt 

[0080] 

[0081 ] iit. L d , L nl {i^ftW^T"5g* 

o T&fg-ft L fc on & *■ ft-pftji L T ^ S . 
[0082] 

im.8] 



L =H 

' ft 



[0083] J: 0 £0#e*OlJWi*S <H& 

& c?rC\ fteOHil 0 ^^(fTl^-rS . ( a ) ifcg#ffe 
JWE ( IES#SMB« : y3 2 > 0 ) . ( b ) 

( : 0 2 = 0 ) . ( c ) jfcft#iSc#-ji ( h?r 

i«itt<: /3 2 <0) . 

[0084] ( a ) jft^jm**jE ( jEKftWfim ■ $ 

2 >0) 

jE«^HK««"C«, ^wm^^ti (L 
d»L„i) . ^W3t^ff^AIfSft3£T"i±#H® 

-rtcio, *^?wi^¥ffl£aastf-s. L d /L nl 

[0085] ^cOJgii^PMJi. ifcflR roSA, J. Opt. S 
oc. Am. B (vol.1, no. 2, pp. 139-149, 1984) j ITC# 

[0086] ( b ) jft£#ffc&q* («4Mfcjft#fc : yS 2 = 
0) 

ft. ifc*T^<>ft.4. 
[0087] 



2z T 
Aw - 



cxp 



r 2 ^ 



[0 088] Cl^T*. z (^^^^K«OHS6*2r^ 

[0089] mmii. $M r Phys. Rev. A, (vol.17, 

no. 4, pp. 1448-1453, 1978) j mX^MX'^ h . 

[0090] ( c ) ^^ffit^M ( S»*»[tS« : /3 2 
<0) 

[0091] 
[IS10] 
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U (£,t)= sec tA 




[0092] zixit* »*3tv v hytwzti. mm 
ytmm&^xwmvx^ h^mtt^K ttz. 
L d / l„ , > i t-i± . a^comwffl^wrs <so-c*# 
^m^mcoM^h^K mmmt lx3z&&< ztit> 

[00 93] ( L ) V U b ^WflREaii 

•th. x^? whhwjwhu mmmmm^comti^ 

[00 94] iOJ£J!c7)pffll±, fyU(£*W; r 0SA, J. 
Opt. Soc. An. B (vol.5, no. 3, pp. 709-713, 1988) j 

[0 0 9 5] ( i i ) iS^yy hyffiffi 

[0 0 96] ClOiSBKi. XitR rosA, Opt. tett. (vo 
1.8, no. 5, pp. 289-291, 1983) j T#MT^-g>„ 

[0097] a 9 axmuzj: hmm.com 4mmm* 
2 . 3t*Bi55 4 . Mmaftass 6 

li, ATlfiW::*^^*-^ (A s ) £*-f£?n 
•y^VkX . ##11815 5 4 ti. ?P'y?tttii 

SB 5 2 m^j § fifc ? a >/ ? £ iifsf * ftiffif 
§s 6 0 i: , ^±t*il§5 6 0 1 X 0 ft ? o -y ? y 
xtmrn-h ffitmffi&y <)V9 (EPF) 6 2 fc 
t* . ftwasiifi;' ^/^6 2 {±^ti*s§s 6 0 rftJD^ft 

«4>'ll«tiA s fc|&££ftTU.g>. 
[0098] 5 4 EiJ^J Sftfc 9 n >y ? MVP 

^9 hjuzs&m^&imftmmM%6 4 **tf. #*s 

•£T£> -5 T t . ft V&LfzMmizfeiX 7 o >y 9^)VX<D 
[0099]Xa;; h>VtfmkLtz9Vv9>VVX\Z%, 



^;^6 6 £31®f§ ; t (~ J: -,t , a% 
[0100] zco i 3 1, 49EHm(£J: -5 fc . 

[ o l o l ] Hi 0<i*^BJtiS^a^m5ll^« 

xn. ^Bp®ffl§iii,Mf;o7?»ffi^7 o*^' 

fflt > ^tlT V ^ . o >y 9 fflffiS 7 0 iiWx if EI 

[0102] %ir'?)V^-yV9^rA1\,zm^^i\.h^\> 

4ii, jfefiAx, -, A n *>^>MM$ix^ttE^*A i 
03tm^iiJS§-li:.6. 9 < )V9 7 AltWi&Ltzmm 
\±^&.&9 o -y ^ttffi^7 0 iz&®iiti& . 
[0 103] ^M*^Oy^«lffiS7 0{i*?|HJtC^-5 
T«S5WjfcK£Ai, -, A n ift4S»^?n-y?^ 
/PA^^-tSo iix^co^O'y^v^xti^-tL'rtLW 
ItW S^>f 5>^IISl5 6 8(3«^$^l> 0 #^^y 

ft5t3Kfi^ fc ^ a -y ^ /t;^ N D m%4 6 (Ctt 

h. 9 a ^y9'mmnihfitz%\m\i^)v^y°^9 

-9-5 0CJ; 0»^4MW^SSn, *«0*S*f*^it^WD 

[0104] 3tf^f71/;t4 2S^V;^ri/ 
y*-9-5 0co^^i;LT«. MitfTU'fafiftHMS^ (A 
WG) Zm^h^ttfX'Zh. £tl. 7tANDIUg#4 6 
t LTJi. #W^-7S7-^77A7i >9*ffiS&cr> 

[0105] <Itf)HSft»®fcJ; I, i: s WDMCOjfe^jR^ 
m± Ltz^iinX'fo o T 1 1 ow^ft? p -y ^ fttUS 7 
0 n -y ^NVl^^«^'PaIH~-£- 3 C0T\ ^S«fi!c^ 

mmz-?zz\ttfx'*&. 

[oio6]0ii «3«wwcj: hmm^memmm 

P -y ^(iM*tttC|^-r.S(OT\ ^-fL^'il^^y' P >y ^ 

[0107] *mvfimmtiz> p >y ^fttB^ 

7 0 tcj) -5 T It. Ltifflkrt 9 p -yfJVUXCDfpfr 
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£T <D 9 n >y ? J VVX cr>m& , ? N JUftmRV&'g 

0, ?Oy?iftg*£g7 6ti. M«1A„ •-, A n 
4>3SiR § *l S lESO^ -9 'J y^'ifcH A 00 n i0 ? n -y 

-I »T^tc>5r & fliii , *fg0fl-C1i ? u >y ? 

fttti L/^#-iSJI<7)7 n v9^lVXcr>X^9 hJli J»£tSc 
LT v>& <7)T\ -rO^n >y ? ^x^ftS^m^'fiso 
$c*T'%£ L x \ c: t \,z&5 < . 
[0 1 08] HI 2Ji^HJtcj;§j|gco^7||J6?g« 
£*rf:7'u-y;y-E3T"&&. £ <03g&fcJEa» liH 1 Olz^Z 
ix&mmmc?>S%toMlzWML. HI OC^SftS** 

4 S ^ ^"IHIStff 6 8 £ft;c T 3 R l» * ? 7 8 # 

U^^^-^gycO^^tfliM^SOfc, 'Jyx-f 
[0109] 3tiig^8 0li^H-/l/?t4 2*> 

imizmmifms 1 mstesfis. ««w2s8 1 

ftittfl&8 0frt>cr>%,m^t*milzJ:&2Wlg:7 
mUm^-rily- (NOLM) 82t, NOLM8 

2frh&Kztitzmt^tm)^&ftmmm7 < >i9 

hhMZ, 9W 9^/^XkcommiZj: ->xytm^-cr,{±L 
[0 1 10] 3R'Jy'i*l/- 9 7 8frd&-h1$htzJt 

mmm-^ivi-r wnsotio t$s£#»m $ 

5 0*>£>ft;Jj£;hS. 

[o 1 1 1 ] nil 3i±^m^mm^m8mmmm 

-f-3t*^<7)^St::f*^$^l.fc. ?ct\ WDMfI-^3fe{± 
T 5 t" & 72Ci^l RX/m 2 <F> 

WDMfi-f*fc:*>{t^*L4. Sl^WDMfiflii, 3fc 
8 6 (C i «3 fist 1*WD M - T D M23&3£ 8 
8tfit|&§<iS. 3£$f|8 8iiffi36£ft^WDMff-^ 

t"*#w#»i^ ( t d Mft-f- ) izm&t h . 

[0112] ftjrrt&&7 2frhCDm2cr>WDMm^yt£) i 

ytfftmm&y 4 >v9 7 Azmattzzbtex^x. , m& 



[0113] WDM-TDM^S88*^c7)TDMft 

wscif&M 9uv9 magi 7ok cnmm 9 o <? 9 
mi 9 0 {± . im $ *ifc«R« ^ d - y 9 1 vuxizm^ 

T D Mft-t * W D Mm^rftfcSm IXttittZ* 
[0 114]WDM-TDM^8 8I±, fptSm&X 
i^CW (mm) 16$:liij]-f&i£m9 2 t. ytM9 2 

frt><?miL%mims&bizz: *)mm^tirzwDMm^t 

tA'CW^'NOLM9 4(Cffi^$n.l.^ttCj:-9T. W 

d Mm^-mt^m^ a i i #ti> mmzmsniffse. 
m^tth. z<v$mizmLxi*. nolm9 4«: 

i^tlif^iSfjWfciiJ . ft t>tltzTDMm^ 

®7 -f )V9 9 6 ^Mji LT Hit! § ti§ . 
[0115] TDM-WDM^M90li WDM — T 

d mmMs sskotdm immm § fi S N O L M 

9 8^tf„ NOLM98H(±. ^ifcft^o >y ^ftffi^ 
7 0*^co«ia^^a y ^y^X^'jiffi[IIS§ 1 0 0 Srtf- 

LTW?w„ mmms&i 0011 ?iiScw^n.y^yN° 
ivxt>m^mz94 s y?w£> UTTDMm-f-Kisiw 

[0116] TDMff-tS.?/' ; ftS!t^^o^^MVl'X^'N 
OLM98C«?ill,;t{;j;- 5 T, TDMft^<W 

<x&. z<v£oizvxnt>KtzwDMm*Tftizz<mw. 

[0117] ClcOlQi^SRCJ: S i: . 

t J: h ^m-M:9 O >y ^ ttm§5&tX 2 OCT) N O L Mc7)^fc 

a*t z&tmz^ wzmcmKzmmzttmtz z 

btfX'^h* 

[ 0 1 1 8 ] m 1 4a*f6Hgfcj: ^mcom9mmmm 

1 1 0*i3KT«y K/KnyTSaifctJftfttHWBBili: 

[0119] ^<OSIgt«^$^WDMfiW±. 7t 
fWTl/^tl 0 2fcJ;<9&*A 1 , -, A n c7)3tfl 
mzftift>ti^ ^itm^mr -y Y/ H p -y TCDtz£><r> 
%XA yf-1 0 4t:«»Sft.5. 

[0120] y f - 1 0 4 fcjf ^ff-t^ft 

»A(t-^»i^ai 0 6^'iaft^ftTv^ 

t^^PIs 1 0 8 * 5 . 1 0 8 {iift^a* 

o&t>*ti?ti?xiy?j vi x &m& ztix^&.nx 

m^lzi. 1 0 8»f5 Cl i t «t-5Tf#^ 
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ft&. 

[0121] -3f, %XA -yi-1 04-C4HKLfc*fi# 

s«si-r*fc«>ti, wt-wiiiai 1 2#t£ft£>ft 

TUS. «y^l 0 4*»&a:ft§ftJtftfi^ 

tts 3Kv;l/^-r 14tcJ;9}!fe*#»'J^S£ft, 

[0122] mmitT'v H/h'ayrilTIS, 

w^mittmmxfo ~>tz. z tnz *f i x , h i a iz* 

£ ft : J; l> t . ? n -y ? y £ 

t\ mw^mit*?i&mmk&*jmt l z%&tMz, mm 
[o l 2 3] h:. 5ma9^snss»<os*w«j« 

Mitt/n-y^HtftS. J: OftJSflKte, 09 
§^&^n-y^«ittii5 5 2^rtgHftfc^$ftT*5 0 , 
h;l4£ttO^«>(^HUB)l9KUl6 4 b iXfty 
r^f^l 1 6*W^ftTU<!>. ?n>y ?ft|±}g|55 2 

(±. 7thfrr^(PD) 118. m%w?c^*m 

My <t )V? 1 2 0 Hn >y ? lx— 9 s ( M L L) 1 

2 2£-£0. 7r hf^f^^ 1 1 8li. Mlimytt 

2 0 SrjiaSt-S C t fci 0 , Ttft^Wb" -y h l^-hj&fr 

s #Hf«aa<9ti£SWi# *■ f# a i fc **t- S 4 . » 6 ftfc 
mmff^-icj; O^-Hn-y^l^-if 1 2 2*^tlf$ft, 

J£-<Di£^ A i £ ft? O >y ? JVVXtm tyflh . 

[0124] i 3 K^WBBIBTtt. «»W£«lifJ 
Sftfc t* y b V- Ymf\zm^% Fn 7 ? P-if 1 
2 2\,zX Kiftfv-yfsWXintklX^&coT. i. 0 
? f T-SrlfflftO) ? n - y ? y sVUX £ fc #T 

[0125] *^BJJ4OTc7)f+IE^-t-tf 

[0126] ( we i ) imm&*m&hmm 

i 0 ±f Bftfi# * * - b y y i ± t $ ■£ h x r 7° 

[0127] ( mi 2 ) ttia i izmmnumTb o 

[0128] ( ftiE 3 ) #IB 1 CEM^^ffiT'ft o 

[ o 1 2 9 ] ( fr3B4 ) mn ^ztm^mx-h ~> 



±mftmfcmmzAJizti&^%m*Ti:mm<D+ 
v-vyytmhtiz, x o izftmmt&xf-vTimiz 

[ 0 1 3 0 ] (ttfE 5 ) tt!E 1 tia*8^aT* o 

tzfuvfjvuxx'fo&yjm, 
[0131] ( m a 6 ) ftie i i3E«o#i£r* o 

[0132] ( ftlB 7 ) A7J $ *Ufe36B#fc:-*-ir-e 

$ a±ia^ \ - 1- y ^"^/Jn $ v ^^whco^srftiaj-r 

IX^Z&W. 

[0133] ( ftie 8 ) ftie 7 izimcommxh o 

[0134] ( ffii 9 ) WfB 7 KiEtt^BT* -5 

[0135] ( ftlB i o ) ft! a 7 izimcommxh ~> 
x, kMKmmmxzK-h^ixh^ itmmfm^ 

[ o 1 3 6 ] ( ffis 1 1 ) #1 a 7 tiEttwsurc* -> 
x. ±m%m^b Lx<r)9u>v7>vvx*m#>?h'?4 

[0137] ( fti a i 2 ) ftis 7 izimcogmxb ~> 
x. }Lmm^mx ^)v^imm.<nmmm:^Lx 

[0138] (#iai3) mmzmm-micoyt 
xr A> w fc . ±iam i«*7r^ N'^austc i. o 

»s&^ ffiTJ § ^3Kft^- & im-t h W, 2 t7)3fc y r 4 y s'Ik 
*S#i«efi#fc:f-+- ty^ifet* J: 3 izmMM 

tmmi&efr&xmfflmb. ±memmmm^ia 
t> s ft* aj^j^fi^'tt^ $ ft±t aif- r - b > ?"<7>h § 

[0 139] (#IE14) AflZtlfzltim-ZmicD 

mmm/m 2 wjtfi-f - t^<sw- s Ms^mss t , ±iam 
1 <93fli## a^j $ ft h mzmmt , ±iam 2 c^ft 

^•tc*o'V %T ^ a >y ^ y NVPX?r^^-4 ^ A 5 

, ±iEiS«9S®»*»fem^5ft**fi#&t^±iB^ 
$ y^'ttffiH*^tii7J§ft^^ P -y ^yNVWX^*A*$ 
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S J: a fc#*^3fc^S£S#r S^ifcl*&fc . ±ffi 

xmwiffimfr aj a s tiK ta^jtm^m^ s *uje* 

s. 

[0140] ( f-tie is) ttie 1 4 fcias^ssa-c* 
•>t, issxafSBumt* ±fB3iic9ftfi^fc^-e 

m fc . ±IB3^K««3fi*» 6 iB * 3 tB *3ftI-W£>& 

s^sbbs? .{fr?k*if&. UEmwmy < )v 

[0141] (fife 1 6 ) 

[0142] (tj-iai 7 ) f+iai 6izimojjmx'b 

[0 14 3] (ff£l8) ma 6taB««*ftT» 

[oi44] ( mi 19) f«e 1 8 (cie««*ffi-c-S) 
[0145] ( mi 2 o ) izm^n una 

fc . .hfE? n >y ? fcftteSftT^JS^fc^llfc 

[oi46] ( ftiE 21) #ie 2 o teaoDWca 
o t . ±f Bft#&'«itfcft*s atih?\3",7>wxzm 

[0147] ( mi 22) mi 2 o fctE«^H-c$> 

[0148] ( f«E 23) #IB 2 2 KIMfcOWCa 
[0 14 9] (fr3B24) Wj:Z>mktt-tZ>Wm.<r> 

mt^- i ifc&m i&n txn ^tu-zwD um^t £ as i 

COWD mmmtl M2cr>WD Mff-^fc fc^Hgf 43K^ 



mmww tax*- h h £ w-r & ssr^* 

ft^il7J£ix&ftTV;Mf-TU?+)-fc , _tiESIS2<0W 

co ? o .y ^ y wx izm-i # ±imm<7)%m^<DwmB 
i&km±. ±mm2<DWDMmnmzm^m-m^ 

GT&?v-y7JWXZ&ifrt&7uv7t«illi&b. ± 
n -y ^^M/^ ***&SixT^aue3fc^»*l; i 0± 
IB^n-y^^VUX^x^.^ h;W*^§*S3taRiafit 

tz7vv7wxmmnx@.m<7)m%zii-tz>im. 
mm. 

[0150] dm 2 5 ) ttfE 2 4 £iett?)SKBT& 

o t . ±ia^s^s <t^3feii-^ ^*«^f ^m-h^t 

•?>i^yi>?y-zmzffiz.t:mw.. 

[0151] ( #ib 2 6 ) mi 2 4 izim<vmmx% 

[0152] (#IB2 7 ) &1SRtf> 

OTD Mff^fcm 2 c/)WD Mft-^fc fc*%W**» 
m$st. ±IBIglOWDMft^-7K^^SlJ^fiff^-^ 
81-Ti.micO^mSfc. ±IB3l2<OWDMfi#ie*S 
ft. W8L<?)WiMm-t&MWL<7)? P -y ^y^Xft^BW- 
^> o -y i? t , ±fBaa»^ ^ a -y y 

|g2<0l^iSfcS:fiSi.. ±IB#^^n>y^^4S{i, 

±Mm 2 cowd mm^mzm^ s ? a 

•y ^Wl^x Z>km-h 9 a -y fc , ±IB^ n -y ^ 

'wxzm&ztiximBmwimz* o^tB^n v ^ 

,vi>xz*km-&fty 4 >v? bZffixX^&gm« 

[0153] ( #IB 2 8 ) tttE 2 7 £IB»tf)J!KT*> 

t , ±am i aufgf 2 wssfts^*^ immm>u-y° 

[0 154] 

[ffi^S6*3 JJLhUiBJt^i: o fc, *%BJfcJ; ^> fc . 
^ft^-cOb"-y h h^t;l/X»«^fcfSff L^v« 

35*BTffifc*&fcv^dS!l**<^t5. 4fc. *5|0JfcJ;l> 

fc. wdm (js^fij^s) fcaL>t3tfi#««ia!^ 
Aco^rS . mm&X/i^x tA««(; ^ fc ^ a 
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[01 ] Hi co (A) Rifmico (B) \itf*?isTVn 

yxi'y^mxhh. 

mm t> & tz^mxh & . 
[05 ] m5\i*wn<?mwfmizt5wz>yt7 < >v?\,z 

[06] memmwizx&mwvmsmmm*^-? 

y'n-y^mxhL 

[07 3 mimmmzxh^x^^mmm*^ 

[08] I8ii^*l^a 7 ffli^ffi*^^ 



A 5 y ^ffiSW«jSM*^t7'n >y 9 mxh h . 
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